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How they affect the kidney? 
When to suspect? How to diagnose? 


Plasma Cells 

• Plasma cells ultimately originate in the bone 
marrow; howevaer, these cells leave the 
bone marrow as B cells, before terminal 
differentiation into plasma cells normally 

in lymph nodes. 

• They are the primary mediators of humoral 
immunity, secreting antigen-specific 
immunoglobulins 
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Immunoglobulin 

(Antibody, Gama Globulin) Structure 

(Some Igs are not gamma globulins, and some gamma globulins are not Igs) 


IgM, IgA, IgG, 
IgE, IgD 
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Kolitha Basnayake et al. Kidney International (2011) 79, 1289-1301 







Monoclonal Abs (Ig, Gama Globulin) 


Polyclonal Abs (Ig, Gama Globulin) 
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Plasma Cell Dyscriasis 
(Clonal proliferation of plasma cells) 



M. Gawad. www.nephrotube.blogspot.com 
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Interactions of FLCs with mesangial cells (MCs): AL amyloidosis (left) and light chain deposition disease (LCDD; right). 
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Causes of AA 


Rheumatoid arthiritis 


Other arthoropathies: Ankylosing 
spondylitis, psoriatic arthropathy 

IBD 

Chronic suppurative infections: 
bronchiactesis, osteomyelitis 

TB, Leprosy 

Malignancy (RCC, Lynphoma) 
FMF 

Cystatin C Hereditary, AD 

Novak L et al. Nephrol Dial Transplant 2004;19:3050. 

Jaccard A. Moreau P, Leblond V, et al. N Engl J Med 2007; 357 (11): 1083-1093. 
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Figure 2| Interactions of free light chains (FLCs) wiC proximal tubule epithelial cells (PTECs). 


The classical 
histological finding is 
intralysosomal 
crystalline deposits of 
FLCs within PTECs 
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Figure 63.2 Uptake of light chains by proximal tubular cells. Renal 
biopsy specimen from a patient excreting k light chains. Immunoperoxi- 
dase staining showing k light chains along the brush border and in the 
cytoplasm of the PTC (brown stain). 
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Ashley B. Irish . Comprehensive Clinical Nephrology. 4 th edition, chapter 63. 
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When to suspect Amyloidosis clinically ? 
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Nephrotic syndrome 

(severe edema, often with anasarca and 

pleural effusions) 
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Pierre M. Ronco. Comprehensive Clinical Nephrology. 4 th edition, chapter 26. 
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Involvement of the 
primary h 


Pierre M. Ronco. Comp Figure 26.7 Skin involvement in AL amyloidosis. Noninfiltrated 

purpuric macule of the superior eyebrow, very typical of AL amyloidosis 




When to suspect LCDD Clinically? 


Characteristics 

LCDD/LHCDD 

HCDD 

Male-to-femaie ratio 

1.7 

0.8 

Age. yr (range) 

57 (28-94) 

57 (26-79) 

Hypertension (%) 

53 

90 

Renal failure (serum creatinine 
>130 (.tmol/l) (1 .47 mg/dl) 

93 

83 

Nephrotic syndrome' (%) 

36 

46 

Hematuria (%) 

45 

89 
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Pierre M. Ronco. Comprehensive Clinical Nephrology. 4 th edition, chapter 26. 





Stepwise Approach - AL Amyloidosis or 

LCDD Diagnosis? 
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Pierre M. Ronco. Comprehensive Clinical Nephrology. 4 th edition, chapter 26. 
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Figure 26.3 Amyloidosis. A, Amyloid deposits (arrows) in a glomerulus. (Hematoxylin-eosm; magnification x312.) B, Congo red staining. Apple- 
green birefringence under polarized light. (Magnification x312.) C, Immunofluorescence with anti-ic antibody. Note glomerular and tubular deposits. 
(Magnification x312.) (Courtesy Dr. Beatrice Mougenot, Paris, France.) 
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Pierre M. Ronco. Comprehensive Clinical Nephrology. 4 th edition, chapter 26. 





By electron microscopy, amyloid appears as randomly oriented thin fibrils, 10 to 12 nm in diameter, with a loose, 
flocculent background (transmission electron microscopy; original magnification x5 1,250). 
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What is Multiple Myeloma? 


Excess of bone 
marrow-derived 
plasma cells 


Dysregulated 
overproduction of a 
monoclonal Ig (the 
paraprotein or M- 
protein) 
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Leung N et al. Am J Kidney Dis 2004;43:147. 
Pozzi C et al. Am J Kidney Dis 2003;42:1154. 



When to suspect Multiple 

Myeloma? 


Serum M- 
protein 

Bone marrow 
clonal plasma 
cells 


Related organ 
or tissue 
impairment 
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or Plasmacytoma 

Requires 1 or more of the following: 

• Calcium elevation 

• Renal insufficiency 

• Anaemia 

• Bone osteolytic lesion 
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International Myeloma Working Group. Criteria for the classification of monoclonal 
gammopathies, multiple myeloma and related disorders: a report of the International 
Myeloma Working Group. Br J Haematol. 2003;121:749-757. 







Laboratory Diagnostic Tests 


Serum protein electrophoresis 

Serum immunofixation 

(SPE) 

electrophoresis (sIFE) 


Can detect the whole immunoglobulin 
(cannot reliably differentiate monoclonal from 
polyclonal light chain expansion) 


10 times more sensitive for 
immunoglobulins 
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Serum Free Light Chain Ratio and Values 
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Serum protein electrophoresis (SPE) 

Paraprotein is 

a monoclonal Ig (gamma globulin) 
that is produced in excess 
by the clonal proliferation of plasma cells. 



Serum protein electrophoresis (SPE) 

Paraprotein is 

a monoclonal Ig (gamma globulin) 
that is produced in excess 
by the clonal proliferation of plasma cells. 

A | | B 

Alb 

Ot 1 

<x2 

M — 


IMephro Tube 

>*tfkjv(v& flvm.lt* / 

vt. ncphi Liubc.blJK'jpol . :oir. 



Monoclonal 

Component 



Best Practice 



Laboratory Diagnostic Tests 


Urine PEP, immunofixation 
electrophoresis (ulFS) 

(to detect Bence Jones Proteinuria) 

Serum SPEP, immunofixation 
electrophoresis (sIFE) 
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Dr. Henry Bence-Jones 

31 December 1813 / / April 20, 1873 







Serum Free Light Chains (k and A) 

Measurement 
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This excess is detectable in the serum in MIDD, 
amyloid, or "nonsecretory" myeloma, in 
whom no monoclonal Ig has been identified 
with electrophoretic techniques. 
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This excess is detectable in the serum 
before urinary tubular catabolism is exceeded 
and before the SPE or IFE is abnormal 
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How Multiple Myeloma affect the 

Kidney? 
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Ashley B. Irish . Comprehensive Clinical Nephrology. 4 th edition, chapter 63. 
Korbet SM. J Am Soc Nephrol 2006;17:2533. 

San Miguel JF et al. N Engl J Med 2008;359 (9): 906-917. 




Renal Pathology in Patients with 

Multiple Myeloma 


Histological Finding 

Prevalence 

Myeloma kidney 

(Myeloma cast nephropathy) 
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Acute tubular necrosis 
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Myeloma Kidney 

Other MIDDs 
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Hypercalcemia (or 
normal corrected 
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Common 

Absent 
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Clinical Tips & Tricks 
Diagnosis of Multiple Myeloma 

Urine Analysis 


Patient with renal impairment 
and lower limb edema 



Total protein quantification 
or specific urine 
electrophoresis & 
immunofixation. 



Not detected by dipstick 


In Myeloma: 

increased urinary excretion 
of light chains 







Clinical Tips & Tricks 
Diagnosis of Multiple Myeloma 
Pseudo-Hyponatremia 
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Clinical Tips & Tricks 
Diagnosis of Multiple Myeloma 
Pseudo-Hyponatremia 


Serum Na x 93 

Corrected Na = 

99 - 1.03 (triglyceride gm/L) - 0.73 (protein gm/L) 
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Clinical Tips & Tricks 
Diagnosis of Multiple Myeloma 
Pseudo-Hyponatremia 

Therefore, for patients with marked 
elevations in plasma lipids or plasma 
proteins, ask the hospital laboratory to 
use an ion-specific electrode to measure 
the plasma sodium concentration. 
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A diagnosis of a plasma cell dyscrasia is not 
always known prior to the discovery of 
abnormal kidney function. 




The renal biopsy, performed to identify the 
responsible lesion, is not infrequently the 
initial indication of a plasma cell dyscrasia. J 
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Durie BG et al. Hematol J 2003;4:379. 

Herrera GA et al. Arch Pathol Lab Med 2004;128:875. 
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